Native grass either failed to emerge or to survive at southwestern revegetation sites between 1910 and 1934 (Barnes et al. 1958, Cassady 1938, Glendening 1937, and Hendricks 1936. Numerous grass, forbs, and shrub species were introduced after 1930 (Cox et al. 1982). These introduced species were screened for germination, drouth tolerance, and seed production potential at Soil Conservation Service Plant Materials Centers, and a few promising grasses were released for rangeland plantings. Among these were A-68 Lehmann lovegrass and A-84 boer lovegrass; both were introductions from southern Africa.
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and time of seeding for emergence and survival of forage grasses at 3 sites in southeastern Arizona. A-68 Lehmann lovegrass emergence and survival was optimized when root plowing and pitting were used to control brush and prepare the seedbed in spring, and when seed were sown immediately after a mechanical treatment.
Comparative seedling trials were conducted to select adapted lovegrass and blue panicgrass accessions at a study site near San Simon, Ariz., in 1970 and 1971 . The purpose of this paper is to quantitatively document and compare initial and long-term plant densities and forage production for these seeding trials.
Study Site and Methods
The study site is located 25 km southwest of San Simon, Ariz., near the Arizona-New Mexico State Line in southeastern Arizona. Average annual precipitation is 280 mm, and 30 to 40% occurs in winter. Winter months (November to March) are cold, dry, and windy, and typical of the Chihuahuan Desert (Mabry et al. 1977) . Winter precipitation is either evaporated or transpired by shrubs, and apparently not used by seeded grasses (Jordan 1970) .
Effective summer precipitation falls in late July through October and varied from 98 to 230 mm at San Simon between 1972 and 1982 (National Oceanic and Atmospheric Administration, Annual Climatological Data Summaries 1972 -1982 . Mean summer precipitation was 165 mm over the 10 years. Figure 1 shows the departure of annual summer precipitation from the IO-year average. Average annual air temperature is 17OC and the frost-free period is 220 days. Soils are deep, well drained, and formed in old alluvium from mixed sources. Soils are classified as Eba gravelly sandy loam, mixed, thermic Typic Haplargids (Vogt 1980) . Native perennial grass forage production was 2.5 to 5.0 g/ mr on untreated and ungrazed areas within the fenced study site in 1982.
The area was possibly a semidesert grassland (Humphrey 1958) Wilman lovegrass and blue panicgrass were seeded at 1.5 kg/ ha (P.L.S.). A-68 Lehmann and A-84 boer lovegrasses have been seeded at many sites in southeastern Arizona, southern New Mexico, southwestern Texas, and northern Mexico (Cox et al. 1982) and were included for comparison standards.
Density and forage production were estimated in October or November by placing 20 0.3 X 1.5-m quadrats at random intervals on diagonal transects across each plot. Plants of seeded accessions in each quadrat were counted and harvested by clipping at 2.5 cm above the soil surface. Density and forage sampling was conducted in 1970,1971,1972, and 1982 on 1970 plantings and in 1971,1972, and 1982 on 1971 plantings, forage samples were not collected in 1970. Forage samples were dried at 80°C for 48 h in a forced-air oven.
Density and forage production from the 20 quadrats in each plot were averaged, and the plot mean was considered a replication. Accession means were compared within each sampling date and planting date. Data were subjected to analysis of variance and accession means were compared using Duncan's new multiple range test when F values were significant at EO.05 (Steel and Torrie 1960).
Results and Discussion 1970 Plantings
Total precipitation during the July to October growing season was 136 mm and occurred in 12 storms during 1970. Five storms occurred between July 21 and July 27, but only 2 were measurable events (Fig. 2) . Seedlings began to emerge on August 6 following a 28-mm storm on August 1, and 2 small storms on July 31 and Mean accession forage production was 60 and 61 g/m2 in fall 1971 and 1972, respectively, and declined 9O%in 10 years (Table 1) . L-l 1, L-28, and L-38 Lehmann lovegrass forage production was greatest in 1971, and L-28 and L-38 were greatest in 1982. 1971 Plantings Total precipitation during the July to October growing season was 218 mm and occurred in 11 storms (Fig. 2) . Storms of 26, 13, and 13 mm occurred on July 29,30, and 3 1, and seedlings began to emerge on August 3. Storms of 40, 25, 5, 10, 14, and 27 mm occurred at 2 to 1 l-day intervals between August 9 and September 8; and 9 and 23-mm storms occurred on October .9 and 23, respectively. lovegrass and A-84 boer lovegrass, over time.
A-68 and L-1 1 Lehmann lovegrasses, Catalina and A-84 boer lovlgrasses, and Cochise lovegrass densities were greatest, and L-19, L-28 and L-38 Lehmann lovegrasses and Wilman lovegrass densities were lower but not significantly less than A-84 boer lovegrass and Chochise lovegrass in 1971 (Table 2) 
Comparisons of 1970 and 1970 Plantings
Densities and forage production in 1982 may have been influenced by growing season precipitation and rodent grazing in the previous 10 years. The regular occurrence of above-and below average summer precipitation totals between 1972 and 1982 ( Fig.  1) are typical of what has occurred over the past 50 years in the San Simon Valley (Sellers and Hill 1974) . Therefore, the declines in density and forage production measured between 1972 and 1982 are probably typical for the area. Rodent trails and grazing were particularly evident in Cochise lovegrass and A-84 and Catalina boer lovegrass plots seeded in 1971.
Mean accession densities were 18 plants/m* after the initial growing seasons on the 1970 and 1971 plantings (Tables 1 and 2 ). Moisture from the 5 early summer storms in 1970 (Fig. 2 ) had no effect on germination, but storm distribution and amount following emergence on August 6 did not influence plant size. Average accession heights were 10 cm on the 1970 plantings and 60 cm on the 1971 plantings at the end of the initial growing seasons. Field observations at San Simon in 1970 and 1971, and at San Simon and 2 other planting sites in southeastern Arizona between 1962 and 1969 (Jordan 1970 suggest that: (1) germination and emergence follow single storms or groups of closely spaced storms which deposit 20 mm or more and (2) emergence occurs in late July and August. Therefore, densities and seedling heights in 1970, following the March 1970 plantings, were a result of germination and emergence which occurred in August and September rather than October.
Summer precipitation totals and distribution occurring at San Simon in 1971 can be expected in 1 of 10 years, totalsand distribution in 1970 in 4 of 10 years as much less total and a more sporadic distribution in 5 of 10 years (Smith 1956, Sellers and Hill 1974) . These probabilities are similar for other low precipitation zones in the Chihuahuan Desert (Herbel et al. 1973) . Therefore, a successful rangeland seeding could be expected in 1 of 10 years, and densities and forage production could be expected to decline for possibly 10 years even without grazing. If precipitation probabilities, potential forage production, and the costs associated with mechanical brush control, seedbed preparation, and seed production are related only to the expected gain in livestock numbers, then seeding in low precipitation zones in the Chihuahuan Desert should be discontinued (Jordan 1981) . Seeding values based on environmental indicators such as erosion control, water quality, wildlife habitat, and resource stability may be important in the long-term but are not currently considered as economic values.
Literature Cited
Mean accession forage production was 60 g/m* in 1971 and 61 g/m* in 1972 on the 1970 plantings (Table 1) . In contrast, mean forage production increased 250% in the same period on the 1971 plantings (Table 2) . Summer precipitation was the same on both planting areas in 1971 and 1972. Therefore, production in these years appears to be related to the summer of initial establishment. Mean forage production declined 90% on the 1970 plantings and 84% on the 197 1 plantings between 1972 and 1982 (Tables 1 and 2 ), but there was approximately 4 times more aboveground production on the 1971 plantings in 1982. A-84 boer lovegrass production was almost 2 times greater than A-68 Lehmann lovegrass.
Accessions L-1 1, L-19, L-28, and L-38 Lehmann lovegrass and Catalina boer lovegrass were selected for seedling drouth tolerance and potential forage production Dobrenz 1970 and . The results of this study do not suggest that the persistance and production of these accessions are superior to A-68 Lehmann 
